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ABSTRACT 
Total hip arthroplasty (THA) is very successful in alleviating the pain from osteoarthritis. 
Yet deficits in lower extremity strength, gait and balance after surgery has identified this group at 
risk of falls. Considering the high number of people annually receiving a THA, further 
elaboration of factors associated with falls are needed to refine falls prevention guidelines. The 
objective was to examine the prevalence and circumstances of falling and the risk factors 
associated with falling in older adults in the first year after THA surgery. This was a cross-
sectional study involving 108 individuals (age of 72.4±6.5years, 60% females) who had unilateral 
THA. The primary outcome was falls and their circumstances during the 12 months after the 
THA. Twenty-five people (23.1%) had at least one fall and the majority of falls (56%) occurred 6 
to 12 months after surgery. Falls resulted in minor injuries for 44% and 12% reported major 
injuries. The strongest independent predictor for falls was a history of a previous joint 
replacement with OR of 7.38, 95% CI(2.41, 22.62), p<.001. Overall, the information highlights 
that falls are common after THA, yet considering the older age of people having this surgery 
screening for falls risk should follow established guidelines. 







 Falls in older adults are a serious public health problem as each year 30% of community-
dwelling older adults will sustain at least one fall.1 Symptomatic osteoarthritis (OA) in the hip 
joint is an important risk factor for falls.2 The yearly prevalence of falls among older adults with 
hip OA has been reported at 45% and is a result of pain, muscle weakness, and gait abnormalities 
present with the condition.3 Elective primary total joint replacement surgery is very successful in 
alleviating the pain symptoms associated with severe OA of the hip.  
Total hip arthroplasty (THA) surgery is very common and the majority of people 
undergoing the procedure are older than 55 years.4 Despite rehabilitative protocols employed 
after THA, patients often exhibit deficits in lower extremity strength, balance, and gait that may 
persist months to years after surgery.5–12 These deficits may pre-date the surgical intervention and 
are a consequence of OA and may be new features related to the surgery.12–15  
 This patient group has been identified as having an increased risk of falls after the 
surgery.16 In a cross-sectional study investigating falls after THA in women an average of 5 years 
post-operatively, Ikutomo et al.17 found an annual falls prevalence of 36%. Using a retrospective 
ascertainment of falls, Smith et al.18 found falls occurrence in the 12 months after THA was 25%. 
In a prospective cohort study of women after THA, 30% fell in the first year after surgery.19 
Considering the high number of people annually receiving a THA, further elaboration of factors 
associated with falls in the first year following THA are needed to refine the application of falls 
prevention guidelines to this patient population.16 The aim of the present study was to examine 
the prevalence and circumstances of falls and the risk factors associated with falls in the first year 
after THA. We hypothesized that falls would be common in people with a THA and would 





MATERIALS AND METHODS 
Study design  
This was a cross-sectional study of individuals attending their one-year follow-up 
appointment after THA. This study was approved by Health Sciences Research Ethics Boards at 
the University of Western Ontario and by the Clinical Resources Impact Committee of Lawson 
Health Research Institute. Data were collected between February and December 2017. All 
participants provided written informed consent to participate in the study. This study conforms to 
all STROBE guidelines and reports the required information accordingly (see Supplementary 
Checklist). 
Participants 
Eligibility criteria were: older than 60 years of age, primary elective unilateral THA for 
OA of the hip in the previous 12 months, ambulatory for a minimum of 10 meters without the 
assistance of another person (but with the allowance of a gait aid). Exclusion criteria were 
individuals who were not ambulatory, revision THA or had THA for a diagnosis other than OA. 
All patients had received post-operative rehabilitation as part of usual care, regardless of surgical 
approach, immediately after the surgery. None of the participants was still receiving 
rehabilitation care at the time of the assessment. 
Data Collection 
The following demographic and medical history information were obtained: age, sex, 
height, weight, BMI (kg/cm2), surgical approach, previous lower extremity joint arthroplasty, 
comorbidities, number of prescription medications. The Harris Hip Score (HHS) is a clinician-
based outcome that covers the four domains of pain, function, range of motion and absence of 
deformity.20 The overall score is a maximum of 100 points, which represents the best possible 





excellent (90-100).20 The Western Ontario and McMaster Osteoarthritic Index (WOMAC) 
assesses pain, joint function and stiffness.21 The tool is comprised of 24 questions divided into 
three domains: pain, stiffness and physical function. Our institution uses a weighted and inverted 
conversion such that there is a score out of 100 on each domain and higher scores indicate better 
overall health status. The Short Form-12 Survey (SF-12 is a 12-question self-report questionnaire 
used to assess a person’s overall health-related quality of life. The assessment generates an 
individual score for each of mental and physical health subdomains, higher scores indicate 
health.22 Balance confidence was measured with the Activities-specific Balance Confidence Scale 
(ABC).23 The ABC is a 16-item self-report measure of a person's confidence in performing 
various activities of daily living without falling or experiencing a sense of unsteadiness. Each 
item is rated on a scale of 0 to 100%, with a score of 0 representing no confidence, while a score 
of 100 represents complete confidence. A summary score is calculated by adding responses on 
each item and dividing by the total number of items.    
Outcome Measures 
Falls assessment  
A fall was defined as “an unexpected event in which the participant comes to rest on the 
ground, floor or a lower level”.24 An individual was considered that have sustained a fall if he or 
she answered “yes” to the following question: “Did you have any falls since your hip surgery?”.  
If the participant answered positively, follow-up questions were asked to indicate the number of 
falls they experienced, occurrence of injuries, and the circumstances leading to the fall in the 12 
months after the surgery. Injuries were defined as major or minor. A major injury constituted any 
event in which medical attention was required for care of a fracture, while minor injury was an 





required. Fall circumstances recorded included: activity, time of day, cause of fall and time frame 
after surgery in which falls occurred.  
Statistical analysis 
Baseline characteristics were summarized for the whole sample and separately for the 
participants that reported a fall or not at 12-months follow-up. Measures of central tendency and 
dispersion were calculated for the continuous variables and frequency distributions were 
presented for categorical data. The prevalence of falls in the 12-month period following surgery 
was reported with descriptive statistics calculating the proportion of participants who fell, the 
number of falls reported, and the frequency and nature of injuries reported. A Kaplan-Meier 
curve for time to first fall was plotted.  
We evaluated factors that were constant or fixed features from the time of surgery as 
independent variables and analyzed for association to the outcome of any fall using univariate 
logistic regression. Variables that were statistically significant in the univariate analysis were 
placed in a single model to be evaluated using multivariable logistic regression. Regression 
diagnostics were performed to ensure the assumptions of the logistic regression modeling were 




A total of 305 people were screened to participate and 136 met the inclusion criteria. 
Twenty-eight people who were eligible did not consent to participant and therefore 108 met the 
inclusion criteria and agreed to participate. Baseline demographic and clinical characteristics are 
presented in Table 1. The average age for the whole sample was 72.4± 6.5 years with males 






Falls and Injuries 
A total of 25 people reported falls in the previous year, for a prevalence of 23.1%. 
Twenty-three people reported a single fall and two people reported two or more falls. The 
majority of falls (56%) occurred between 6 and 12 months after the surgery, while 24% reported 
a fall between 3 and 6 months after surgery. (Figure 1) An injury was reported in 14 (66%) falls - 
44% reported the injuries as minor and 12% as major. Thirteen participants reported the location 
of injuries: 38% reported multiple injuries in a single fall, 30% reported a leg injury, 23% an arm 
injury and only 1 participant reported a head/neck injury. 
Circumstances of Falls 
The most common activity at the time of the fall was walking on a level surface (n=19, 
76%). The majority of participants self-reported the cause of the falls as tripping (n=12, 48%) 
and a loss of balance (n=5, 20%).   
Logistic Regression   
The multivariable logistic regression showed a history of a previous joint replacement 
was the only variable that was significantly and independently associated with an increased risk 
of falls OR: 7.38, 95% CI (2.41 to 22.62), p<.0001. (Table 2). 
DISCUSSION 
 The prevalence of falls was 23.1% in the 12 months after THA and the occurrence of falls 
was greatest between 6 and 12 months after the surgery. The most common activity at the time of 
falling was walking and the most common self-reported cause for the fall was a trip. Our study 
findings are consistent with the prevalence of falls that was found by Smith et al.18, who also 
used a retrospective collection of falls in the previous 12 months. The mechanisms for falls is 





The prospective study of Ikutomo et al.19 found a falls prevalence of 36% in Japanese 
older women having undergone a THA. Ikutomo et al. used a predominantly female cohort 
(95%), whereas our study consisted of a near equal number of both genders. Being female is 
associated with an increased risk of falling in community-dwelling older adults, this difference in 
sex profile between the samples may explain the lower falls occurrence in our study. Both our 
study and the study by Smith et al. 18 used the retrospective collection of falls information which 
would likely lead to an underestimation of falls. The falls occurrence is not in excess of that 
among community-dwelling older adults, though appears reduced compared to people with OA 
alone. 
 In our study population, the odds of falling were increased with a history of a previous 
joint replacement by a magnitude of seven. This finding is consistent in magnitude with the 
finding by Smith et al. 18 who also found only a previous total knee arthroplasty increased the 
odds of falling among people after THA. The recurrence of this finding has important clinical 
implications for fall risk prevention strategies. The history of a previous joint replacement may be 
a proxy for residual functional deficits in strength, balance and gait that have been reported after 
both hip and knee joint replacement surgery.8,10 This information can assist healthcare 
professionals in the evaluation of functional ability and highlight areas to focus upon in the 
evaluation of risk of future falls. 
 The number of medications was not associated with falls in our study, though the values 
were statistically significantly different (p=0.02) between fallers and non-fallers. Certain classes 
of medications and total number of medications are prominent risk factors for falls in older 
adults.25 The lack of an association likely is a limitation of the sample size of the study and 
relatively healthy cohort with a low burden of comorbidities. It is recommended that guidelines 





 The majority of functional gains after THA surgery are usually achieved by 6 months.26 
At this point individuals should have regained a higher level of functioning compared to the 
immediate post-operative phase.8 We found that the majority of falls in our sample occurred in 
the latter 6-month period following surgery. This pattern may be explained by participants likely 
having returned to normal activities, thus increasing exposure to situations in which falls could 
potentially occur. It is also important to consider concomitant arthritis that may exist in other 
major weight-bearing joints that can increase falls risk, an issues that has not been explored in 
previous research. It is proposed that falls risk assessment should be performed in this population 
beyond the first 6 months after most people have completed rehabilitation.26    
Study Limitations 
 The study used a cross-sectional design with the retrospective self-report for falls. Despite 
having good specificity and sensitivity; retrospective self-report may result in an under-reporting 
of falls compared with prospective falls reporting.27 Therefore, our results represent a 
conservative estimate of the risk of falls after THA. Our analysis evaluated factors present at the 
time of surgery, these factors were not modifiable over the duration of the surgery and represent 
areas that could be used to identify people at risk after the surgery. The small sample size also 
limited the number of factors to be evaluated in the regression modeling. Future research should 
employ a longitudinal follow-up study design with larger sample size. Our participants were not 
receiving rehabilitation at the time of the study, supporting the study was not done when gains in 
function were expected to still be realized with routine post-operative rehabilitation. The strength 
of the study is that we used consecutive patients of five orthopedic surgeons whose primary 
practice is arthroplasty surgery providing a representative sample of people who attend our center 






Falls occurred in 23.1% of our sample in the first 12 months after THA. This number is 
lower than the general estimates for falls in community-dwelling older adults and older adults 
with hip osteoarthritis. Yet, we found a history of a previous joint replacement was associated 
with an increased falls risk. The information highlights that falls are common after THA, yet 
considering the older age of people having this surgery screening for falls risk should follow 
established guidelines. 
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Table 1. Demographic and clinical characteristics of sample of older adults 12 months after total hip arthroplasty. (n=108) 
 
 Mean±SD or frequency (%) 
 
Characteristic Total Sample 
(n=108) 
Sustained ≥ 1 fall at follow-
up (n=25) 
Did not fall at follow-up 
(n=83) 
Age (years) 72.4± 6.5 71.6± 6.2 72.7± 6.6 
Sex (females) 65 (60%) 19 (76%) 46 (55%) 
Height (cm) 167.5± 9.1 163.5± 8.3 168.7± 9.1 
Body Mass Index (kg/m2) 29.1 (5.1) 29.6 (5.9) 29.0 (4.9) 
Surgical Approach 
- Direct anterior 










Number of Comorbidities  3.7 (2.0) 4.2 (2.2) 3.6 (1.9) 
Lower Extremity Joint Arthroplasty (Yes) 44 (40%) 19 (76%) 25 (30%) 
Number of Medications  3.6± 6.5 5.1± 3.8 3.1± 3.1 
Outcome Measures: 
Harris Hip Score  
WOMAC  

















SF-12 Physical Component  













Table 2. Results of logistic regression modelling for the association of risk factors to the outcome of any falls during the 12 months 
after surgery for total hip arthroplasty.  
Exposure Variable 
Unadjusted Univariate  
Odds Ratio (95% CI) 
p-value 
Adjusted* 
Odds Ratio (95% CI) 
p-value 
Height 0.93 (0.88, 0.99) .014 0.95 (0.87, 1.03) .25 
Age 0.97 (0.91, 1.04) .46 0.98 (0.91, 1.06) .67 
Sex 2.54 (0.92, 7.02) .07 1.84 (0.38, 9.01) .45 
Number of Medications 1.16 (1.02, 1.32) .016 1.15 (0.99, 1.34) .06 
Previous lower extremity joint 
replacement 
7.34 (2.62, 20.59) <.001 7.38 (2.41, 22.62) <.001 
 
Note: *, Single logistic regression model including height, age, sex, number of medications and previous lower extremity joint 
replacement.  
Figure 1. A Kaplan-Meier curve showing time to first fall in a sample of older adults after total 
hip arthroplasty surgery. 
 
 
  
 
 
 
